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Tlie two basi, phases occurrin,; in r.o^t "N = l" designs arc the baseline and 
tn.atn...nt phas... Hu. haseliru. phase consists of a scries of observations without 
th«- a;,;>lirati(.,> ,.f any resea rc her- tnipo.s..d conditions. The data collected in this 
pnase provid.- an es t i n.u i r,n of the patttTn and freq.uncy of the target behavior as 
it .K-.-urs nauirallv. TIh. r. ■ ornn- nd.-d nroe.Mhir*. for co] l..ct ion of all data, and 
e.;K- i,.!lv .,.! !.as..lim- data, is throu,;h the use of unobtrusive measures or obser- 
vations, n.is proeedure prevents the haseline datj collection process from actually 
t.ein.; a t roatr.c-nt , since th. n..re process of observation may .systeinatic.-ill> chaitKe 
heliavior and .■..mioinKi nsults. 

Mu- ser..,,ul pha;-- is typicaily Ihv Irr.nn.'nl period consisting of a series of 
observations when a system-Uic intervention is in effect. With the exception of the 
pasoav'o of time, the addition of the treatment must be the only condition to vary 
from those onditions existing', in the baseline phase, 'wli.-n this is the case, 
V.he differences between the baseline and treatment phases may be attributed to the 
t-nposed treatment. 

The following, symbols are widely used to designate various phases of inten- 
sive designs (llioresen, 1972): 
A - Baseline Phase 
B = First Treatment Pliase 
C = Second Treatment Phase 
D = Third Treatment Phase 
F = Follow-up Phase 

Regardless of the type of N = 1 design chosen, the counselor-researcher will 
often include a follow-up phase. This phase provides a check 0:1 the target be- 
havior -;. 'er the exp'.;riment has been completed to see if behavior change has been 
maintained. 

3 

Types (vf Intensive Designs 

The two general types of intensive designs are the single and multiple time 



series a«fsi^.ns. In t\w siui'Jv time series desi,;n onJy one- baseline Is taken 
on one target behavior, although more than one treatment n.ay be employed. In 
contrast, the multiple time series design involves two or more baselines taken 
concurrently across sifouitions, behaviors, or individuals. 

Sln^le^rime Series Desi^s. n^e simplest of these designs is the A Design. An 
A design is used to examine natural changes over time when no systematic '.uter- 
vention is employed. Because no treatment is involved, this design is primarily des- 
criptive. The counselor-res.-archer typicallv notes long term trends in data and 
any fluctuations about these trends. 

•Hie .-Ui design consists of a baseline and treatment phase. After d.ita 
collection, the counselor-researcher compares the frequency of the '..-havior during 
both phases. If desired change in the behavior occurs, one can only conclude that 
the intervention "eomed to be effective. 

The third category of single tim.. series designs involves replication of 
the baseline phase. Replication of the original treatment as well as the intro- 
duction of new interventions is also possible. Through replication of baseline 
and treatment phases, the investigator may establish experimental reliability if 
the results of the first two pl-.ases are replicated. Hence, replication single time 
series designs are preferabl.. over the AB designs. I-xamples of such designs in- 
volvini; replication Include: ABA, AliMi , AJ5ACA, and ABCOEAJ-. 

However, single time series designs have some limitations. First, the 
counselor-researcher is ; Imited to examining one treatment or a sequence of 
treatments anc? one behavior over time. An additional problem Is that the behavior 
being studied may not be reversible Many intervention strategies involve 
teaching the client new skills, such as acting more assertively. Many social and 
Intellectual skills cannot be forgotten once the treatment is removed. Hence, 
the chance in behavior m.ay be perpetuated after the intervention is withdrawn 
making the establishment of -xperimental reliability impossible. Also, the 
counselor may find it unethical or undersirable to withdraw the intervention. 
ER|c ^" """^ ^^^^^ treatment programs should be designed to insure that desired change 
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IS ni;iint,iined. Finally, if tin^c for the study is liiriited, the couriselor nay 
not able to introduce replication phases or additional t rea imen ts . These 
weaknesses may be overcome if the coanselor uses a multiple time series design. 
^^iiLli^l^JllnL^i.^^^ The multiple tir.e series desi^'.n requires that 

concurrent baselines be taken across situations, behaviors, or individuals, so 
that several baseUnes are established before an intervention Js introduced. 
The treatment is then .ippHed to only one situation, behavior, or individual. 
If a chan|>.e Is observed at the onset of treatment, then a causal inference may be 
made between the chan^.e and the treatment effect. Tlie first type- of multiple 
time series desi^;.n iavo'ves baselines taken across situations. Coanselors are 
often time- interested in whether clients change that occurs in one setting 
(e.g., the classroom) also takes place in another situation (e.g., the home). 
For the client who is attempting to change more than one behavior a multiple 
time series design across btriaviors would be chosen. If the counselor is 
working with several individuals witK similar concerns, multiple baselines 
across Individuals could be utill/.ed. 

As with the single series design, tlu? multiple time series design 
provides a wi thin~cl ien t comparison since the individual serves as his own 
control. In addition, ongoing events in the client's life are controlled for 
because multiple baselines are taken. A pre- and post-treatment comparison for 
each behavior, individual or situation under study is por^sible. The counselor- 
researcher is not limited to studying one behavior in one situation. Hence, 
these designs afford the counselor greater flexibility. Finally, the multiple 
time series designs avoid ethical and treatment problems of removing the inter- 
vention in order to assess its effectiveness. 

The counselor's choice of an appropriate intensive design depends on the 
specific nature of the client's concern. flowover, the counsel or- researcher is 
encouraged to carefully consider the merits of the multiple time series desig\is 
since they overcome the inherent limitations of single time series designs. 



Tlic procedures tu bo followe.d fur pcrrforr-iinn an "N = i" study are consistent 
regardless of tht- dvsiy,n used and arc sun-;ir i 7..-d tin' foliowin;; steps: 

1. i'rocisely dviinv tlu' hfh.iV iu r f s ) to be observed. Tlic brhavior can be 
doscriSed in j-ross or fine terns .is n.eded for Tu-an in;: f ul results. However, the 
observer r.ust he abl.^ to distinguish betw.en lU,- presence or absence of the be- 
havior. An optional prior step whi.li n.iv be lielpful in definin!' a behavior Is 
to observe the client in tiic^ sett in,,-. This observation can help distinRuish 
the rrost iT.portant behavior(s) to b.. acquired or elir.inated. For modification 
of eo.npl.c-x behavior it is advisable to take one key aspect of the behavior. 

J.. iK-cide on th,- d.tails of the data c 1 I e<-t i on . Tlie len^-th of the 
observation period per day. the srructurin;; of that observation period, and when 
the observations arc to be made are the major considerations. An observation 
period tvplcally is divided into small units which are alternately observation 
and recording, times. for instance, for a 20-nunute daily observation each unit 
may be 15 seconds. The first unit would b.- obso rvat i on , tlie second unit would be 
recor.lin,; wh,:l w ,s observe! in th.- .'irst unit, tlie third unit would be observation, 
and s<. on. Usin.- tliis particular :;y:-;tem. there would be a total of AO observation 
units per day. However, the details of data collection depend on the behavior 
to be observed. Hie objective is to establish a procedure to collect accurate 
and meaningful data. Tlu- decision of when the ohservat ioi s are to be 
made should take into consideration the client's schedule. 'HiLs observation 
time slsould be the sane throughout the study. 

It Is important to note that it be impossible for the frerjuency of thc- 
behavior to have an attainable ceilin;- or floor. In other words, the units 
of observation should be small enough or the definition of behavior sp-cific enough 
to avoid a 100% or 0% frequency count for any one observation time. 

3, Specify the number of observations per phase or length of the phases. 
The phases in the design need not have an equal number of observations, but a 



n^initMi.:, of s..v..n I. nin. ,L:- . ,,l,.-...rv,U i.-Ms is , c.>-or:>r:u.n<k-J to p.-rnit 

adequate prediction beyond the data collection pe-ricui (White, 1972b). 

A. Train the observer .;r data collector iccording to the bohavioral 
definition in step i'l. Trainin- s(>ou]d include observer reliability checks, in 
which at least two people independently observe the same subject and the same 
behavior. The corr^parison of the independent results can def rnine that accurate 
data is beiiu- col lected. 

5. Keep a diary to record the uncunt ro H ab le conditions and ev*.nts which 
rr..y influence the target behavior. Have the client ke.-p one also. Such infoma- 
tion can he used to hypothesize about possible .-.-.uses of atypical frequencies 
of th(? behavior. 

'). As data collection proceeds, plot the data points on a grapli, with 
frequency or rate of the tnr^;et behavior on the vertical axis and observation 
days or time on the horizontal axis. Draw phase change lines, lines perpendicular 
to the iK)ri;'.ontal axis, to disLinvxish between tiie phases of tiie study. 

D.ita Analvs^i s 

Tlie process of t i st i r,i ] an.ilysis is less essential for the empirical 
case study than it is for f.;r(,up research. A definition of merninKfuUy 
Significant difference between pretreatment and post-treatment behavior levels in 
the relevant evaluation of the treatment. Thet-fore, the questions to be 
asked are whether the behavior change is in the desired direction and whether 
the magnitude of change Is sufficient to satisfy the objective ol the counselor 
and client. Tlie demonstration that these have been an;jwered satisfactorily is 
the relevant evaluation of the treatment's effectiveness. 

Procedures d<^ exist for performing more rigorous analysis than the "eye- 
balling" procedure .just mentioned. Dr. Owen Wiite (1972 a,b) has developed an 
analysis procedure based on the median of the data as the measure of central 
tendency. Median statistics is a new approach to data analysis and is being 
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..•nc|.:.,J .... the h.st. ,.v,,i]..(,^. ,nc.Uu,.i f.r r.on:, t.i t i s t i c i ans , bocause it re- 
quires a miniT.ol anount of caiculation. white- (1972h) has discussed the merits 
of the use ot a trend line based on the ir^edian. The main argun,ent in favor of 
median statistics versus those bused on the nean is that deviant data points are 
disproportionately weighted in the .oMputation of the mean. All data points 
have equal wei,;hting in the con;>utation of tl,e median. T},preforo, a median 
s<-«r.. i . nK,n. n.pr.s-nt.H i ve „f dat... VH-n t:ner is o„.. or ,.ore d-viant srores in the 
data. Uetail.-d instrurtiens for analy;^in. data rr^iy he found in White's Working 
Paper No. ](, (\972b), whim is s rm. , r i /..d in Appendix A. 

PiLLl...l^.hi'.UiilJ_t. a t ion 

•Sperific interpn-tatiun of the data is dependent on the design and the type 
of data analysis utilised in th. :tudv. However, general t-uidelines of inter- 
pretation f r all "N- --- I" studies do exist. 

One Kui-'-line is that the results are not rene ra 1 izab le beyond the client/ 
suSje. t unless the resu'ts havo been replicatci acr-^ss a r.unber of subjects. 
Therefore, ordinarily tf- s_eareju-r may not 1 e,: i t i ma te 1 y draw conclusions about 
the .general e f f er r i veness of the treatment. However, the reajW of an "N = 1" 
study may m..ke such g..>ne ra 1 i 7.a t ions if the researcher has sufficiently described 
the riient/sul.jec t. This is allowable accordln>-. to the "Co rn f ie 1 d-Tukey Argument" 
(Cornfield i, TuKey, 195f.) which concludes that results from a nonrandomly selected 
sci..nple mav be generalized beyond that sample by the reader when a sufficiently 
complete description of the sample is reported. 

This type of study "... also precludes the use of 'explanatory terms' based 
on hypothetical mental and psychological states and variables ..." (Bijou, eC al, 
1969, p. 209). Interpretation should consist of a description of the results 
in relation to th^> specific procedu.es and treatment and appropriate comparisons 
with the results of other studies with similar conditions and procedures. 
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The i'ul Iciwin.: . h irc will .issist.in . in rfn^ 

an - ]/• study. 



KEY: G - graphing', 

MB ^ median trrnd line and benor.ial tost 

a - were objectiv^-s T;ot? 

c - was t r<.-.itrk;n^ rosfxjns i b I o ff^r the chaiu'^-s? 

d - could this have happen-d by chr.nro? 

0 - if nK,re than one treatment were used, wliirh was more effective? 

1 - c.n this tr.atm.nt b. u.;.d with oth.:r p.s.ph-. situations, behaviors^ 
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M:;r)iAN •irf:v[) analysis 



steps for a rr.t-dian trend analvs 



is are as follows : 



IH-Crrninc th. median data point bv lank ordering, the data points. 

If there ;s an odd number oi" data points, the median will be the middle 

point. If there is an even number, use the middle nunbt^r that: is closest 
to the (ent«-r of the distribution on the v-..jvis. 



Fc r 



eyar:pi ; 



^''^ 1 2 ^; 9 II the median is .qual to 0 

^''^ ^ ^' \ 11 12 the median data point is 

either S i^r 9 depend in>^ on which is closest to the 
f^iddle of the Kraphed data. 



t* r^i i rjr f [: 



liaii trend liiw i>v I <> I 1 ow 1 ni; tijrse .steps: 



a. Nanber the data points on thr jiraph arcordinv; the the x~axls (see 
I ik;ure 1 ) . 

b. I'sini; the nedian data pcint (step ^/ n as an axis, rotate a ruJer 
from the vertical i^jsinion in a counter-clockwise direction, 
r^ote the order of the data points which are crossed by the ruler 

hSlh ^^'^^'^ of the axis. In this wav ail data points should be 
ordered by a 180'' arc ot tlie ruler. 
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Figure i 



f 



6 



-4 

5 



# 

7 # 

8 



(1) Since there is an even number of data points, rh.e median 

ii^ either or ^-6. is closer to the center of the data 

distribution and therefore is the median point to use. 

(2) Following stop 2b, the order would be (6) as the axis 



11 



3 
7 



Scbcract the p(?.sition point <jf t'uv v\'d\an (axis) loini ' r(;in each 
of tlu' ordered points. Use .ibsolute- values. 
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The above results indicate that a 
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For this example the trend line of i^S to //I did not check out as 
tha best trend line- However, upon continuation of the process, 
a trend line of #1 to #8 did check out as was illustrated above. 
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1 1 { \ \ \ i \ 

1 2 3 4 5 6 7 8 
Figure 2 

If the data are particularly stable or closely bunched, this method may 
prove inadequate since it will be difficult to determine which of two 
or more data points are intersected first. In such cases large charts 
can be constructed to spread out the data. 



Ulien small amounts of data are used, there is a reasonable probalility 
that the data will be so evenly balanced at any given point in time that 
there will actually be two different possible median trend lines. When 
the number in the cumulative sum coltimn (step 2c) is equal to (rather 
than greater than) \ of the total sum, it is a signal that the data are 
t.-qually balanrt^d, and that tlicre nrr two possible median trend lines 
which must be tested. This situation is called branching. 

Consider the following data: 
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2-1= 
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-5-1= 


4< 




4-1= 
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3 


3-1= 
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In this case one median trend line has been confirmed (i.e. a line 
running between data points 1 and 5) . The second point to be tested in 
a branching situation will always be the next one down in the column 
listing the order in which the data are intersected. In this case data 
point r4 will be used as the next axis. 
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The data point associated with of the cumulative sum total is //I, 
which was the last center of rotation. Therefore, the line between data 
points //I and //4 is also a median line. 

Which line, then, should be used? Whenever possible, collect more 
data. Usually only one more data point will be needed in order to 
establish a single median trend line. With the data given, however, there 
is no decision regarding the choice of one median trend line that can be 
made with complete confidence. White (1972b) suggests the following 
set of rules for deciding which line to use in further analysis: 

1. If there is no particular hypothesis as to how the data should be 
progressing (or how one wishes it to progress), then select the line 
which is closest to being flat (i.e. showing no progress), since that 
will be the most conservative estimate in most cases. 

2. If hypotheses are involved, or tests of significance are going to be 
run, then select the slope which minimizes the possibility of finding 
differences or supporting favorable hypotheses. By doing so, any 
statements of change will tend to be conservative. 

The probability of more than one appropriate median trend line is 
relatively high with small amounts of c'ata (4 or 5), but decreases 
sh:ii.ply with greater numbers of data. 



Determine meaningful and/or statistical pT|;nif icance . 

a. Meaningful significance should be determined as a sufficient 

improvement in behavior as defined by the learning objective and 
should be considered separately from statistical significance. 
The general aim would be that some intervention changed the predicted 
frequency or behavior from baseline in the desired direction. 

The steps for evaluating the data for meaningful significance are 
as follows: 

1) Using a dotted line, extend the trend line of one phase into 

the next phase. The dotted line is the predicted rate of behavior, 

2) Visually determine the step and the progress change between the 
predicted rate of behavior and the actual trend line for the 
second phase. The step is the difference between the actual and 
predicted trend lines at the beginning of the second phase (see 
Figure 3). The progress change is the difference between the 
slopes of the predicted and actual trend lines. Both the step 
and progress change estimates define the total difference between 
predicted and actual behavior. Even if there is a significant 
step between phases, if the slopes are such that in time the 
behavior will be at the same level regardless of the intervention, 
the overall effect will not be meaningful (see Figure 4). 
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Figure 3 Figure 4 

b. Statistical significance is calculated as follows: 

1) As vith meaningful significance the first step is to extend the 
trend line of one phase into the next phase with a dotted line. 

2) N'ote the number of data points which fall on either side. The 
null hypothesis is that if there are no differences betveen the 
phases, an equal number of data points should fall on each side 
of the predicted trend line. In statistical terms H : p = .5. 

3) The statistical test is a binomial test: 



= C (p)^ (q)^-^ 
N r 

;>Tiere P is the probability of ( ) 

r is the number of data points on one side of the 

predicted trend line 
p is the hypothesized probability (,5) 
q is 1 - p (.5) 

N is the total number of data points in the second phase 
C indicates a combination is computed for N and r 

Example: In Figure 4 one data point falls below the predicted 
trend line. Therefore r = 1 

N = S 
p = -5 
q = .5 

P(r = 1) = 1 (.5)\,5)^'"^ 
= 8 (o) (.0078) 
= 8 (.0039) 
= .0312 

4) The decision must be made -whether P(r) is small enough to sav 
that the actual trend line from the data in the second phase 
is not a chance occurrence. Traditionally an alpha level of ,05 
is selected. In that case the probalility of having only one 
data point on one side of the predicted trend line (p = .0312) 
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is small enough for us to conclude that there is an overall dlfforence 
between the two phases. 



The above sequence is continued to determine differences between all 
consecutive phases. It is also used to analyze for differences between 
nonadjoining phases, such as night be needed for analyzing complex 
designs. 



16 



